CIM 33.13330.2012

CBOA NPABUII
PACYET HATIPOYHOCTb CTAIIbHBIX TPYBOINPOBOAOB

Stress calculation of steel pipelines*

AKTyanunsmpoBaHHas pegakumst
CHwvlM 2.04.12-86

* NameHeHHast pegakums, Mam. N 1.

TekcT CpaBHeHna CI133.13330.2012 co CHwul1 2.04.12-86 cM. MO CChISIKe.
- MpumevaHune narotouTensa 6asbl 4aHHbIX.

OKC 23.040.01
[ata BBeaenusa 2013-01-01
lNpepucnosue

Llerm v npuHumnel ctaHgaptmsauymm B Poccunckon denepaumm ycTaHOBMEHDI
denepanbHbiM_3akoHoM OT 27 gekabpa 2002 r. N 184-®3 "O T1exHuyeckom
perynnmpoBaHun”, a npasuna pa3paboTkn - nocTtaHoBrieHneM [lpaBuTenbcTBa
Poccuiickon denepaunm ot 19 Hoabps 2008 r. N 858 "O nopsake pa3paboTku u
yTBEPXOEHUS CBOAOB NpaBu'.

CBefneHusa o ceBoae npaBun

1 WCMOJIHATEJIb - WHXMHUMpUHIroBaa  HedoteraszoBasi  KOMMaHUA -
Bcepoccuickum  HaydHO-UccreqoBaTeNbCKUM  UHCTUTYT MO CTPOUTENBLCTBY U
akcnnyaTauum Tpybonposogos, obekTtoB TOK (OAO BHUUNCT)

2 BHECEH TexHunyeckum komuteToM no cTaHgaptmsaumm TK 465
"CTpouTtenscTeo”

3 TMNOArOTOBJIEH « yrtBepxgeHuto [enapTtaMeHTOM  apXUTEKTYpbl,
CTPOUTENLCTBA U MPagoCTPOUTENBHOM NOMUTUKM
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4 YTBEPXOEH npukaszom MuHUCTEpCcTBa  pervoHansHOro  pasBuUTUA
Poccunckon ®epepaumnmn (MuHpernoH Poccumn) ot 29 pgekabps 2011 r. N 621 un
BBeaeH B geuncteue ¢ 01 aHBapa 2013 r.

5 3APEIMTMCTPUPOBAH ®epeparnbHbIM  areHTCTBOM MO TEXHUYECKOMY
perynvpoBaHnio n metpornormn (PocctaHgapt). lMepecmotp CIT 33.13330.2010
"CHwuI12.04.12-86 Pac4eT Ha NpoYHOCTbL CTanbHbIX Tpy6onposoaos"

UHgbopmayusi 06 usMeHeHUsiXx K HacmosiuwemMy ceody ripasurs rybriukyemcs 8
€Xe200HO  u3dasaeMoM  UHGhopMaUuUOHHOM  yKaszamerne  "HauuoHaribHble
cmaHOapmebl”, a mekcm U3MEeHEeHUU U rOornpasoK - 8 €XeMeCs4YHO u3dasaembiX
UHGbopMaUUOHHbIX yKalamernsx "HayuoHanbHble cmaHOapmbl”. B crniyyae
nepecmMompa  (3aMeHbl) unu  OMMEHbl — Hacmosw,e2o0 ceola  rpasus
coomeemcmeyruwee ysedomrieHue 6byoem onybrukogaHoO 8 eXeMeCsYHO
uzdasaeMoM UHOpPMayUOHHOM ykalamerne "HauuoHarnbHblie cmaHdapmabl”.
Coomeemcmeyowiass UHgopmayusi, yeeOoMsrieHUe U MmeKCmbl pas3Meu,aromcs
makxe 8 UH(hopmayUuoHHOU cucmeme obuwie2o rosb308aHuUsl - Ha ogbuyuarbHOM
caume paspabomd4duka (MuHpeauoH Poccuu) e cemu lHmepHem

BHECEHO U3meHeHne N 1, yTBepXaeHHOe M BBEOEHHOE B AencTBuE
npukasoMm MWHUCTEPCTBA CTPOUTENBCTBA U XKAIMLLIHO-KOMMYHAITbHOIMO XO3AMCTBAa
Poccunckon Penepaumm ot 18 aBrycta 2016 r. N 581/np ¢ 19.02.2017

N3meHeHne N 1 BHeceHo n3rotosutenem 0asbl JaHHbIX

BBenenue

HacTtoaumn cBog npaBui COCTaBfieH C yvyeToMm TpeboBaHun degepanbHbiX
3akoHoB 0T 27 gekabpsa 2002 r. N 184-d3 "O texHuyeckom perynmpoanuun”, ot 30
pekabpsa 2009 r. N 384-903 "TexHn4yeckun pernameHt o 6e3onacHOCTU 34aHUN U
COOpYXeHUn".

AKTyanuM3aumnsa BbinorHeHa aBTopckuM komnektmeom OAO BHUUCT - kaHa.
TexH. Hayk B.B.PoxgecTtBeHCKkuM - pykoBoguTenb Tembl, MHX. B.[M1.XaHKuH. ABTOpbI
pa3paboTku usameHenmsa N 1 - astopckuii kornektns AO BHUUCT (pykoBoauTesnb
pas3paboTkn - KaHg. TexH. Hayk A.O.MBaHUOB; UCMOMHUTENN - KaHg. TeXH. Hayk
C.B.onoswuH, KO.B.belweHkoB, O.H.'onoskuHa, A.T.Hasumos, E.A.®omunHa).

(M3meHeHHas pegakums, Mam. N 1).

1 Obnactb npumMmeHeHusA
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HacTtoswmn cBoa npasBun pacnpoCTpaHAEeTCs Ha cTanbHble TpybonpoBoab! (B
AaneHenwem -  TpybonpoBOAbl)  PasfnMYHOrO  Ha3Ha4YeHUs  HOMWHAsbHbIM
avametpom Ao 1400 Bksod., NpeaHasHaYeHHble ANS TPaHCMOPTUPOBAHNSA XUOKUX
1 razoobpasHbix cpeq aasneHnem go 10 Ma n Temnepatypon ot muHyc 70 °C oo
nntoc 450 °C BKMtOY., U yCTaHaBnNMBaeT TpeboBaHNs K pacyeTy UX Ha MPOYHOCTb U
YCTONYNBOCTb.

Hactoaumn cBog npaBun He pacnpoCTpaHAeTCHa Ha MarucTpasibHble U
MPOMbICNOBbIE ra3o- W HedTenposBodbl, TEeXHONoOrM4yeckMe W  LaxTHbIe
TpybonpoBoabl, Ha TpybonpoBoabl, paboTaroLwme nog BakyymMoMm U UCNbITbiBaKOLLME
AVNHaMUYeCcKue BO3OENCTBUS TpaHCNopTMpyemMon cpenbl, TpybonpoBogbl ocoboro
HasHayeHus1 (aTOMHbIX YCTAHOBOK, MepedBWXHbIX arperatoB, Mapo- U
MHEBMOTpaHCNopTa 1 Ap.), a Takxke Ha TpybonpoBoAbI, perfiameHTpoBaHHble B [1].

2 HopmaTuBHbIE CCbIJIKU

B HacTosLwem cBoae npaBun npuBeLeHbl CChISIKM Ha criegyolme HopMaTBHbIE
AOKYMEHTbI:

OCT 12.1.007-76 CCBT. BpegHble BewecTtBa. Knaccudwmkaums n obuwme
TpeboBaHus 6e30MacHOCTH

FOCT 24856-2014 Apmatypa TpybonpoBogHas. TepMuHbl 1 onpegeneHus

CI 14.13330.2014 "CHuI1 II-7-81* CTpouTensCTBO B CENCMUYECKUX panoHax"
(c nameHexHvem N 1)

CI 16.13330.2011 "CHuI1 [I-23-81 CTanbHble KOHCTPYKUUKN" (C nameHeHnem N

1)

CI120.13330.2011 "CHwuI 2.01.07-85* Harpyskun n so3genctans”

CI124.13330.2011 "CHwuIM 2.02.03-85 CBanHble oyHOAMEHTbI"

CI135.13330.2011 "CHwuI 2.05.03-84* MocTbl 1 Tpy6bI"

Mpumedanue - MNpu nonb3oBaHMM HACTOALLMM CBOAOM Mpasus LenecoobpasHo
NpoBepUTb  OENCTBUE  CCbISIOYHbIX CTaHOApPTOB W KracCcudmKkaTtopoB B
NHGOPMALMOHHOM cucTemMe obLero nomb3oBaHus - Ha odmumanbHOM canTe
HauuoHaneHoro opraHa Poccuickon defepaunm no cTaHgapTM3auum B CETU
NHTepHeT wnM no exerogHo wusgaBaemMoMy WHGOPMALMOHHOMY yKasaTtero
"HaumoHanbHble cTaHgapThl", KOTOPbIN ONyONMKOBAH MO COCTOAHMIO Ha 1 aHBaps
Tekywero roga, W MO  COOTBETCTBYWOLWMM  €XEMECSYHO  u3gaBaeMblM
MH(POPMALMOHHBIM ~ yKasaTensaMm, onybnukoBaHHbLIM B Tekywem rogy. Ecru
CCbISTOYHbIA OOKYMEHT 3aMeHeH (M3MEHEH), TO NPW MONb30BaHUN HACTOSALLMM
CBOOOM MpaBun crieqyet pyKoBOACTBOBATbLCA 3aMEHEHHbIM  (M3MEHEHHbLIM)
AOKYMEHTOM. ECnn CCbINoYHbIM MaTepuan OTMeHeH 6e3 3aMeHbl, TO MNOSIoKeHWe, B
KOTOPOM [aHa CCblfika Ha Hero, NPUMEHSIETCA B 4YacTu, He 3aTparMBalolen 3Ty
CCbISIKY.

(M3meHeHHas pegakums, Mam. N 1).

3 TepMuUHbI 1 onpeaeneHus
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B Hactosiiem cBoge npasun rnpuMMeHeHbl cneaywume TepMUHbl C
COOTBETCTBYHOLLMMUK OornpeaerieHNAMn:

3 . 1aHkep: YcTponcTteBo, obecneymBawollee CTabUNbHOCTb MPOEKTHOMO
nonoxeHnsa TpybonpoeBoga Ha 06BOAHEHHbIX y4acTKax Tpacchl;

3.2 bannacmpoBka TpybonpoBoaa: YCcTaHoBKa Ha TpybonpoBoae yCTPOMNCTB,
obecrneymnBaroLLMX ero NPoeKTHoe NosoXKeHNne Ha 0OBOOHEHHbIX yHacTKax Tpacchl;

3.3 MMHMMarnbHas ToNWMHa CTeHKU: HoMUHaNbHas MMHYC 4ONYCK Ha TOMLLUMHY
CTEHKW TpYObI;

3.4 HOMMHaNbHaA TOSIWMHA CTeHKM TPYyObl: TonuwyHa CTEeHKn Tpyobhl,
nony4eHHasa U3 pacyeTta Ha NPOYHOCTb Mo BHYTPEHHUM AaBrieHUeM N OKpYrieHHas
00 Orvkanwero 6Gonbllero 3HavyeHus, NpeaycMOTPEHHOrO rocy4apCTBEHHbIMU
cTaHgapTaMmu UM TEXHUYECKUMUN YCIIOBUAMU;

3.5 HoMuHanbHbIN AnameTp: [NPUbNM3NTENBLHO paBeH BHYTPEHHEMY OuaMeTpy
TpybonpoBoaa, BbIpaXKeHHOMY B MUINMIMMETPax W COOTBETCTBYOLWLMIN Orivxanuemy
3Ha4YeHUI0 M3 pada 4ucer, NPUHATBLIX B YCTAHOBMEHHOM rnopsake (He wumeer
equHnubl namepenuns), FOCT 24856;

(N3meHeHHas pepakums, Nam. N 1).

3.6 pabo4yee paBneHue: Hanbonbee n3bbiTO4MHOE AaBMEHNE B AaHHOW TOYKE
TpybonpoBoda Ha BCEX MNPEedYyCMOTPEHHbIX MPOEKTOM CTaLMOHapPHbIX peXxumax
paboTbl TpybonpoBoAaa;

3 . 7 pacyeTHass TONWMHA CTeHKM TpybonpoBoga: TonuwHa CTEHKN,
onpegensiemMas M3 pacdetra no 3afgaHHbIM 3HAYEHWsIM pPacYeTHOro [OaBliEHMS,
Hapy>HOro AnameTpa TpyObl 1 pacHETHOro CONPOTUBIIEHNS MaTepunana;

3.8 coeanHUTeNbHbIE AeTanu: OremMeHTbl TpybonpoBoaa, NnpegHa3HavYeHHbIe
AN U3MEHEHUs1 HanpaBfeHWss ero OCu, OTBETBSIEHUS OT Hero, U3MEHEHWUs ero
avameTpa, TONWMHbI CTEHKM W repmeTusaumm (OTBOA, TPOWHUK, nepexon,
nepexofHoe KonbLo, AHWLLE (3arnyLuKa));

3.9ynpyrun un3rn6: KVameHeHne HanpaeneHuss ocu TpybonpoBoga (B
BEPTUKANbHON NN rOPU3OHTarIbHOWM MIIOCKOCTSX) 63 MCNofb30BaHWS OTBOAOB.

4 O603Ha4YeHUA U COKpaLleHunsA

B HacTosillem cBogoe npaBun  MNPUHATBHI  crieayloume 00o3HaYeHuss u
COKpaLLEeHUs:
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- WMpuHa HaKnagok CcooTBETCTBEHHO MaFI/ICTpaJ'IbHOIZ 4actn w”
OTBETBIIEHUA TpOVIHI/IKOBOFO coegunHeHud,;

- HOMUHanbHbIN ONaMeTp,

- Hapy)KI-IbI17| anamMeTp pr6 N COEAUHUTENbHbIX AeTaneu;

- Hapy>|<|-|b||7| OnamMmeTp COOTBETCTBEHHO MaFI/ICTpaJ'IbHOIZ 4actn m
OTBETBIIEHNA TpOVIHI/IKOBOFO coegunHeHud,;

- BHYTPEHHUIA AnameTp Tpyo;

- BblCOTa 9MINMMNTUYECKON YacTu 3arJ1yLKu,

- KO3(OPULIMEHT NOBbILLEHMS TMOKOCTU rHYThIX OTBOAOB;

- pac4yeTHble N3rmbaroLLMn MOMEHT U ycunme Ha egunHudy AOJIMHbI
npoaoribHOro ce4vyeHuns pr6OI'IpOBO,EI,a;

- KO3(PPMLUMEHT MHTEHCUPUKALLMN HANPSXKEHUW;

- paboyee (HOpMaTUBHOE) AaBreHne TpaHCNOPTMPYEMON cpeabl;

- HOpMaTUBHasi BETPOBas Harpy3ka Ha eauHULY AfMHbI HAg43EMHOMO
TpybonpoBoaa;

- HopMaTUBHAas rofioneaHas Harpyska;

- HOpMaTMBHAas CHEroBasl Harpys3Ka;
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- HOpMaTMBHas Harpyska oT Beca TpaHCMNopTMPYyEMON cpeabl;

- pacyeTHble CONPOTUBIEHMS MaTepuana Tpyo U CoeaunHUTENbHbIX
AeTanen COOTBETCTBEHHO MO BPEMEHHOMY COMPOTUBIIEHMIO U
npeaeny TEKy4ecTy;

- HOPpMaTunBHbIE COnpoTuBIieHNA MaTepuana pr6 n
coeavHUTENbHbIX [OeTane COOTBETCTBEHHO MO BpeMeHHOMY
COonpoTuMBIIEHUNIO U MNMpeaesly TeKy4ecCTw,

- pagnyc KpMBU3HbI OTBOAA;

- paguyc 3aKkpyrreHns TPOMHUKa;

- pac4yeTHad TornmMHa CTEHKN pr6 N COEAUHUTENbHbIX AeTaneu;

- HOMUHaribHaA TONWMHA CTEHKHU pr6bl coeavHUTENbHbIX AeTanewu;

- TOMWMHA WU30MALMOHHOIO  (TEnnon3osiALMOHHOIO)  MOKPbITUS
TpybonpoBoaa;

- KO3 meHT ycrnosun paboTel TpybonpoBoaa;

- KO3HPMLIMEHT HAEXHOCTU NO Harpy3Ke;

- KO3(hMUMEHT HALEXHOCTM MO BPEMEHHOMY COMPOTMBIIEHMIO
mMaTepvana Tpyd M coeauHUTENbHBIX AeTanen npyv HopMaribHOM
Temnepartype (20 °C);
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- KO3(hdMUMEHT HadexXHOCTWM MO npederny TekydecTu matepuana
TPYyO M coeavHUTENbHbIX AeTanen npu HopmanbHOW TemnepaType
(20 °C);

- KO3(hPUUMEHT HAQEXHOCTU NO OTBETCTBEHHOCTM TPYOONPOBOAa;

- NMONPaBOYHbIN KOIDMLMEHT HAOEXHOCTN NO MaTepuany Tpyd u
coegvHUTENbHbIX  AdeTanen npu  pacyeTHOM  TemnepaType
aKcnnyaraumm B pacyeTax no BpeMeHHOMY COMNpPOTUBIIEHUIO;

- MONPaBOYHbIN KOI(MLMEHT HAOEXHOCTN NO MaTepuany Tpyd u
coeguHUTENbHbIX  AdeTanen npu  pacyeTHOM  TemnepaType
aKcnnyartaumm B pacyeTax no npegeny Teky4yecTu;

- KO3I(OULMEHT HadexHOCTU Ans Tpyd U COeAUMHUTENbHbIX
[AeTanen B pacyeTax no BpEMEHHOMY COMPOTUBIIEHUIO;

- 06 bEMHbIN BEC TPaHCMOPTUPYEMOWN Cpeabl;

- KO9(hMUMEHT HecyLLen cnocobHOCTU Tpyd M COeanHUTENbHbIX
aetaneu;

reoMeTpuyeckmn napamMeTp COOTBETCTBEHHO MarncTpanbHOW
YacTW, OTBETBNEHUS TPONHUKOBOIrO COEAMHEHNSA N OTBOAA;

- MakcumMarnbHOe NPoaOoSIbHOE HaNPsKEHNE OT pacyEeTHbIX Harpy3okK
N BO3OENCTBUN;

- MakcumanbHoe  (dmbpoBoe) cymMMapHoe — MpoAoSibHOe
HanpsPkeHne;

- MPOAOSIbHOE OCEBOE HarpsikeHMe OT pPacCYeTHbIX Harpys3ok wu
BO34ENCTBUW;



- napamMeTp  BHYTPEHHEro  OaBliEHUsi  COOTBETCTBEHHO
MarmcTpanbHOW YacTu, OTBETBIIEHUS] TPOMHNKOBOTO COELAMHEHUS U
oTBOAa.

0, o, W

BB - TOPU3OHT BbICOKWUX BO,

5 O0owue nonoxeHus

5.1 [Ons TpybonpoBoaooB crieqyet nNpUMEHATb Tpybbl U COeanHUTESbHbIE
aetanu, oteBevaoume TpeboBaHMAM HaLMOHAmNbHbIX CTaHA4APTOB, YTO [OOIPKHO
OblTb  NOATBEPXKOEHO COMNPOBOAUTENMbHBIM  JOKYMEHTOM  (MacrnopTtoM  unm
cepTudgmkaTom). Npu OTCYTCTBMM YyKas3aHHONO OOKYMEHTa COOTBETCTBME TPy U
coeauHnTEmNbHbIX AeTanen TpeboBaHUAM HauMOHarbHbIX CTaHO4APTOB AOSHKHO
OblTb MNOATBEPXKOEHO MCMNbITaHMEM WX obpas3uoB B obbeme, onpegenseMom
HOPMAaTUBHbBIMW JOKYMEHTaMM Ha COOTBETCTBYOLLME TPyOONpoBoAbl.

5.2 Pacuyetr TpybonpoBooOB Ha MPOYHOCTb W YCTOMYMBOCTb [OOJSDKEH
NPOM3BOANTLCA MO METOAY MpedernbHbIX COCTOSAHWUA U BKIIOYAET onpeaeneHune
TONWMH CTEHOK Tpyb, TPOMHMKOB, MEPEXOAOB, OTBOAOB M 3arfyLlek, npoBeneHne
MOBEPOYHOro pacyeTa NPUHATOrO KOHCTPYKTMBHOMO peLleHns Tpybonposoaa.

5.3 [loBepoyHbIn pacyeT TpybonpoBoOOB crnedyeT MNpovM3BOAUTL — Ha
HebnaronpusaTHbIe COMEeTaHUSA Harpy3oK M BO3AENCTBUA AN KOHKPETHO MPUHATOrO
KOHCTPYKTUBHOIO peLleHnst C OLLEHKOM MPOYHOCTU M YCTOMYMBOCTU NPOAOSIbHBIX U
nonepeYHbIX ceveHnin paccmaTpuBaemoro Tpybonposoaa.

5.4 Vcnomnb3oBaHMe BOCCTAHOBSIEHHbIX CTalbHbIX Tpy® He [Aonyckaetcs
npegycmatpvBaTb B MPOEKTHOM M paboyvert OOKYMEHTauum Ha CTPOUTENbCTBO
HOBbIX N PEKOHCTPYKLINIO LENCTBYIOLLMX CTasbHbIX TPyb6OonpoBoaoB.

(BeBegeH pononHutensHo, M3am. N 1).

6 Harpy3kun v Bo3gencreus

6.1 Pacuer TpybonpoBOoAOB Ha MPOYHOCTb CrieayeT BbIMOMHATL C Y4ETOM
Harpy3ok W BO3LENCTBMIA, BO3HMKAKOWMX MNPU UX COOPYKEHWUW, WCMbITAHUU W
aKcnnyaTauun.

PacuyeTHble Harpyskn, BO34ENCTBUSA U UX BO3MOXHbIE COYETaHUA HEOHXOANMO
NpUHUMAaTL B COOTBETCTBUM C TpebdoBaHuamm CI120.13330.
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6.2 KoapdmuMeHTbl HagexHOCTU MO Harpyske ¥y crieayet npuHUMaThb Mo
Tabnmue 1.
Tabnmua 1



Harpy3ku 1 Bo3gencrteung

Cnocob
TpybonpoBoaa

NpoKnaaku

Bug

XapakTepucTuka

Nnoa3eMHbI

HaO3eMHbIV

KoadpdpmuymeHt
HaeXHOCTU
Nno Harpyske

vy

[NocToAHHbIE

CobCcTBEHHbIN
TpybonpoBoaa,
apmartypbl n
obycTponcTs

BeC

Bec nsonaumm

Bec wu
rpyHTa
HacbInm)

AaBnexHune
(3acbInku,

[NpenBaputernsHoe
HanpskeHne
TpybonpoBoaa
(ynpyrum un3rmb no
3aiaHHOMy
npodomnto,
npeaBapuTesibHas
pacTshkka
KOMMEeHCaTopoB U

ap.)

MmapocTatnyeckoe
AaBreHne BoAb

1,1 (0,95)

1,2

1,2 (0,8)

1,0 (0,9)

1,0

BpemeHHble
AnvTenbHble

BHyTpeHHee
AaBneHve
TpaHCnopTUpyemMon
cpeabl:




ra3oobpasHom

YKNOKOW

Bec
TpaHCNopPTUPYEMOU
cpenbl:

ra3oobpasHom

dXnakom

TemnepaTtypHbIN
nepenag MeTanna
CTEHOK
TpybonpoBoaa

HepaBHoMepHbIe
aedopmaumm
rpyHTa, He
cornpoBoXaaroLmecs
N3MEHeHnem ero
CTPYKTYpbl (OcagkKw,
ny4yeHus v gp.)

1,1

1,15

1,1(1,0)

1,0 (0,95)

1,1

1,5

KpaTkoBpeMeHHble

CHeroBas

["ononegHas

BeTpoBas

1,4

1,3

1,2




TpaHcnopTupoBaHue
OTAENbHbIX CEeKLUN,
CcoopyXeHue
TpybonpoBoaa,
ncnblTaHe n
NPOMYCK  OYUCTHbLIX
YCTPOUCTB

1,0

Ocobble

Cencmumyeckue
BO3EeNCTBUS

HapyLeHne
TEXHONOrM4ecKkoro
npowecca,
BPEMEHHbIE
HeMcnpaBHOCTU WU
nornomka
obopynoBaHug

HepaBHOMepHbIe

aedopmaumm
rpyHTa,
COonpoBOXgarLLMecs
N3MEHEHNEM ero
CTPYKTYpbl

(ceneBble MOTOKU W
OrMOn3Hu;

aedopmanmnm
3eMHOWN
NOBEPXHOCTU B
parioHax FOPHbIX
BbIpaboToK n
KapCTOBbIX panoHaXx;
nedopmannm
NpOoCago4HbIX
rpyHTOB npu

3amaymBaHuM  UnNn
BEYHOMEP3MbIX Npw
oTTavBaHun 1 Ap.)

1,0

1,0

1,0




6.3 HopmaTunBHbIE Harpy3kmn oT cobCcTBEHHOrO Beca Tpybonposoaa, apMaTypbl U
0ByCTPONCTB M30MAUMK, OT Beca U LaBfeHust rpyHTa HeobXxoaumo npvHUMaTb B
cooTBeTCcTBUM ¢ TpeboBaHnamu CI120.13330.

6.4 HopmaTMBHOE 3Ha4eHWe BO3LENCTBUS OT NpeaBapUTESIbHOrO HanpsiXeHUs
Tpybonposoga (ynpyrmi wu3rmb no 3agaHHOMYy npodoumnio, npeaBaputesibHas
pacTshkka KOMMEHCaTopoB MpU  Hag3eMHOM MNpoKnagke W Op.) Haanexur
onpenensaTb No NPUHATOMY KOHCTPYKTMBHOMY peLLeHunto Tpybonposoaa.

6.5 HopwmaTuBHoe 3HauyeHMe [OaBreHuss  TPaHCMOPTMPYemMon  cpefbl
yCTaHaBMMBAETCA NMPOEKTOM.

6.6 HopmaTuBHylO Harpysky OT Beca TPaHCMoOpTUPYEMOW cpefbl Ha eauHuLy
ANWHBI TpybonpoBoaa crieayeT onpeaensaTb no opmyre

m

4 Tep (dy = 21fnt:umjz . (1)

qCp =

6.7 HopmaTuBHbIN TemnepaTypHblA nepenag B Tpybonposoae MpUHUMAaETCS
paBHbIM  pa3HULE MeXay MakCUMasribHO WM MUHUMANbHO  BO3MOXHOM
TemrnepaTypor CTEeHOK TpybornpoBoda B npouecce aKcnsyatauum U HanmeHbLIen
UnNn HamborsblUen TemnepaTypon, NMpu KOTOPOW (PUKCUPYETCHA pacyeTHas cxema
TpybonpoBoaa.

6.8 HopmaTuBHylO CHeEroByl0 Harpysky Ha eavHWLy AfvHbI  Had3eMHOro
TpybonpoBoaa HaanexuT onpeaensTb No gopmyre

Fog = DA, (d, + 2£5) (2)

roe 3@ - BEC CHEroBOro nokposa Ha 1 M< ropu3oHTanbHON MOBEPXHOCTU 3EeMIu
cregyet npuHumaTthb no CI120.13330.

6.9 HopmaTuBHy0 Harpysky oT obrnegeHeHust Ha eauHULy O7MHbl Hag3EMHOro
TpybonpoBoaa cregyet onpenensitb:

Npu HapyXHoOM AnameTtpe Tpybonposoaa [, + 21 £ 70 MM BKMIOYMTENBHO MO
CI120.13330 kak HopMaTUBHOE 3HaYeHne SIMHENHOW rononeaHon HarpysKku;

npu &, + 2, > 70 MM no dopmyne

e = Ty 250 (3)

roei - HOPMaTMBHOE 3HA4YeHMEe MOBEPXHOCTHOW [OMofegHoON  Harpysku,
onpeaendemoe no CIl120.13330.
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6.10 HopmaTuBHYIO BETPOBYIO Harpysky Ha eauHUUy ASUHbI Hag3eMHOro

TpyGonposoda W, , AEUCTBYIOLLYIO NEPNEeHaNKYISPHO ero OCEBOM BepTMKanbHOM
MNOCKOCTW, CreayeT onpeaensaTb no gopmyne

Frer ~ (W + Wen My + 2], (4)

A€ CTaTUYECKYl0 Wi W AUHAMUYECKYIO Wiy COCTaBISIOLME BETPOBOW Harpysku

cnegyet onpeaenate no CI 20.13330, npu 3TOM 3HayeHue Wgyn HEO0OX0oAMMO
onpenendaTtb Kak Ofsi COOPYXEHUs1 C pPaBHOMEPHO pacnpenesieHHONW Maccon u
MOCTOSIHHON XECTKOCTbIO.

6.11 HopmaTtvBHble 3HayYeHWA Harpy3oKk U BO3OEUCTBUW, BO3HMKAKOLLMX MNpU
TPaHCMOPTUPOBAHUN  OTAENMbHBIX CEeKUMKA, Mpu  COOpYyXeHun TpybonpoBoaa,
NCMbITaHUM U MPOMNYCKe OYUCTHBIX YCTPOUCTB, CrieyeT ycTaHaBMBaTb NPOEKTOM B
3aBMCMMOCTM OT cnocoboB NPon3BOACTBA 3TUX PabOT 1 NPOBESEHUSA UCTbITAHUNA.

6.12 CencmMmnyeckne Bo3geNCTBMS Ha Haa3EMHbIE N NOA3EMHbIE TPYOOoNpoBOAbI
HagnexuT npmHumaTth cornacHo CI1 14.13330.

6.13 Harpy3ku 1 BO3OeNCTBUSA, Bbl3blBaeMble PE3KUM HapyLUeHMeM rnpoLecca
aKcnnyaTaumm, BpeMeHHOM HEUCNPaBHOCTLIO U NOSIOMKOM obopyaoBaHus, crnegyet
yCTaHaBnMMBaTb MNPOEKTOM B 3aBMCUMOCTM OT OCOBEHHOCTEN TEXHONOrM4YecKoro
pexvmMa aKkcnyaTauun.

6.14 Harpy3km n BO3OeuCcTBMS OT HepaBHOMEpPHbIX Aedopmaunin rpyHTa
(ocapok, nyyeHusi, ceneBblX NOTOKOB, OMNOM3HEN, BO34ENCTBUN MOPHbIX BblpaboToK,
KapCTOB, 3amMadMmBaHWA MNpocafoO4vHbIX [PYHTOB, OTTaMBaHWA BeYHOMEP3NbIX
FPYHTOB W T.A4.) HAANEXUT onpeaenaTb Ha OCHOBaHUN aHanu3a rpyHTOBbIX YCIIOBUM
N X BO3MOXHOIO M3MEHEHUs B rMpouecce CTPoUTeNbCTBA W IKCnsyaTauuu
Tpy6onpoBoaoB.

6.15 HopmatuBHble Harpy3km v KO3IQMLMEHTbl HageXHOCTU MO Harpyske oT
NOABWMXHOIO COCTaBa Xene3HblX U aBTOMOOWIbHBIX AOPOr criegyet onpenendtb
cornacHo CI135.13330.

7 Pac4yeTHble XapakTepucTMkKkm martepumanosB
TPYyO U coeguHUTENbHbIX AeTareun

7.1 PacyeTHble conpoTmBReHnss matepuana Tpyd U CoeguHUTENbHbIX AeTanen

No BPEMEHHOMY COMpOTUBMEHWMO &,, mpedeny TekydecTn &, npu pacyeTHoM
Temnepatype crnenyeT onpeaensatb no opmynam:
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7.2 HopmaTviBHble COMpOTUBREHWst By, W &y, cnefyeT NpUHAMAaTL paBHbLIMM
MUHUManbHbIM  3HAYEHWUSIM COOTBETCTBEHHO BPEMEHHOIO COMPOTUBIIEHUS W
npegena TekydyecTU MaTtepuana Tpyd M CcoeQuHUTENbHbIX AeTaner no
rocydapCTBEHHbIM CTaHAapTaM WM  TEXHUYECKMM YCroBMSIM Ha Tpybbl w
coeauHUTENbHbIE AeTann, onpeaenseMbiM NpyM HopManbHOM TemnepaType.

7.3 3Ha4YeHVss KOI(MLIMEHTOB HAOEXHOCTU MO MaTepuany ¥uy W Fmp TPYO U
COeANHUTENbHbIX AeTanen HaanexuT NpuHMMaThb no Tabnuuam 2 n 3.

7.4 3Ha4YeHns nonpaBoYHbIX KO3PULMEHTOB HAQEXHOCTN MO MaTepuany Tpyb u

CoeaVHUTENbHbIX AeTanen fy W iy Npu pacyeTHOM Temnepartype aKcnnyarauum
TpybonpoBoaa crieqyet npMHMMaTh no Tabnuue 4.

7.5 3HadyeHna KoadMuMeHTa HageXHOCTM MO  OTBETCTBEHHOCTU “Fy
TpybonpoBoaa crieqyet npMHMMaTh no Tabnuue 5.

7.6 3Ha4eHns koaddmumeHTa ycrnosuin paboTel ¥, TpybonpoBoga Heobxoanmo
NpvHUMaTh No Tabnuue 6.
Tabnvya 2



Xapaktepuctuka Tpyb 1 coeguHUTENbHbIX AeTanemn

KoadpdpmuymeHt
HageXHOCTU Mo

MaTepuany Y

CBapHble 13 ManonepMrtHoM WU BGEMHUTHOW  cTanu
KOHTPONMMPYEMOM MPOKATKU M TEPMUYECKN YNPOYHEHHbIE
TpyObl, W3rOTOBMEHHbIE [OBYCTOPOHHEN 3MEKTPOAYroBOM
cBapkon nog dortoCOM MO CMSIOWHOMY TEXHOOrMYeCKOMy
LLUBY, C MMHYCOBbIM JOMYCKOM MO TOSLWMHE CTEHKU He Bonee
5% wn npoweanwmne 100%-HbI KOHTPOSIb Ha CHSOWHOCTb
OCHOBHOIO mMeTanna n CBapHbIX COEANHEHUN
HepaspyLLaloLLWMN METOA4aMMU

CBapHble 13 HOpManM3oBaHHOW, TEPMUYECKU YNPOYHEHHOW
CTanM U cTann KOHTPONMPYEMOW MPOKaTKU, U3roTOBSIEHHbIE
ABYCTOPOHHEN JSIEKTPOAYroBOW cBapkou nog nocomMm no
CNSIOLWHOMY TexHosormyeckomy ey v npoweawmne 100%-Hoin
KOHTPOMb  CBapHbIX  COEAMHEHWMA  HepaspyLLaloLLMm
mMeTogamu

CBapHble 13  HOpPMarM3OBaHHOWM U ropsiyeKkaTaHou
HU3KONermMpoBaHHON nnn yrnepoamcTon cTanm,
N3roTOBSIEHHbIE OBYCTOPOHHEWN 3MEeKTPOAYroBOM CBapKou W
npoweawmne 100%-Hbln KOHTPOSb CBapHbIX COEegUHEHUN
HepaspyLalwmmMm  MeTogamn; OeCLUOBHbIE  XOSogHO- W
TennogedopMnpoBaHHbIe

CBapHble ©3 ropsidekaTaHOM  HU3KONErMpPOBaHHOW UK
yrnepogucToM  ctanu,  U3rOTOBIMEHHblE  [OBYCTOPOHHEN
9NeKTPoaYyroBOM CBAPKOW WM TOKaMM BbICOKOWM 4acTOThl,
LUTaMNOBaHHbIE W LUTAMMOCBapHble  COEOVHUTENbHbIE
aeTtanu; ocTarnbHble 6eCLIOBHbIE TPYObl U COeaMHUTENbHbIE
gertanv

1,34

1,40

1,47

1,55




[Mpumedanne - [onyckaetcs npumMmeHsaTb koaddmumneHtsl 1,34 Bmecto 1,40,
1,40 BmecTo 1,47 1 1,47 BmecTo 1,55 ona Tpyb, M3roTOBMIEHHbLIX OBYCTOPOHHEN
cBapkon nog priocoM UMM 3NEKTPOCBAPKON TOKaMM BbICOKOW 4acTOTbl, CO
CTEHKON TonwuHoOM He ©Oonee 12 MM nNpM UCMNOMNbL3OBaHUM cneumanbHON

TEXHOMOMMN  MNPOM3BOACTBA, MNO3BOSMAIOLIEN MNOMyvaTb  KadecTBO  Tpyo,
COOTBETCTBYHOLLEE AAaHHOMY KOIAPULMNEHTY Y, -

Tabnmua 3

Xapaktepuctuka Tpyd n coeanHuTenbHbiX || KoadpdmumeHt  HagexHocTn  no

aeraneu

matepuany Yy

R_}In "llRu:r: 2 0,8

BecLuoBHbIE n3 mManoyrnepoauncTbix || 1,10
cTaneu

CBapHble 13 cTarmm C  OTHolweHuem |[ 1,15
RJJHIRM £0,8

CBapHble M3 cTanmm C  OTHoweHuem ([ 1,20

Tabnvuya 4




TpyObl
coeguHUTErNbHbIEe
aetanv u3 ctanem

[lonpaBo4YHblE  KO3GPULMEHTHI HaOEeXHOCTU  No
mMaTepuany no BPEeMEHHOMY COMPOTUBIIEHUIO Yy, W MO

npeaeny TEKYy4eCcTU ¥y npu Temneparype
akcnnyaTauum Tpybonposoaa, °C

MUHYC ||MuHyc (100 |[200 | 300 400 |[450
70 40 -
nroc
20
YrnepogucTbiX:
- 1,0 1,0 1,0 1,0 - -
T
- 1,0 1,05 ||1,15 ||1,40 |- -
Ty
Hu3konermpoBaHHbIX:
1,0 1,0 1,05 ||1,05 ||1,10 |/1,40 | 1,90
T
1,0 1,0 1,10 ||1,15 ||1,25 ||1,60 | 2,20
Ty
JlermpoBaHHbIX:
1,0 1,0 1,05 ||1,15 ||1,25 ||1,35 || 1,45
T
y 1,0 1,0 1,05 ||1,15 ||1,25 ||1,35 || 1,45
4




[MpumedaHns

1 [N NPOMEXYTOYHbIX 3HAYEHWUIA PaCYETHbIX TEMMNEPATYP BENUYMHBLI ¥y, W

Fp CNeayeT onpenenatb NMMHeHOW MHTepnonaLuuen AByX brivkanunx sHa4eHn,
npuBeaeHHbIX B Tabnuue 4.

2 3Hak "-" oO3HayaeT, 4YTO Npyv TakKux TemnepaTtypax IdKcnnyaraumm
TpybonpoBoaa yrrnepoaucTble ctann He NPUMEHSIKOTCS.

Tabnumua 5



TpaHcnopTupyemas cpena n
HOMWHanbHLIA anameTp TpybonpoBoaa

(D)

KoadpdmuymeHt

OTBETCTBEHHOCTU “Fy

npu

HOPMaTnNBHOM

HaOeXHOCTH no

TpybonpoBoaa

AaBJieHNn

TpaHcnopTupyemomn cpeabl, Mia

0< 7, £25(25<p, & |[6,3< p, &
6,3 10

[oproune rasbl, Sy & LN 500; 1.0 1.0 1.0
TpyaHoropto4me " Heroproune
(uHepTHbIe)  rasbl, Ly = A 1000;
NErKkoBOCMNMAaMEHSIIOLMECS U Foptoyme
Xupgkoctun, Dy £ DN 1000;
TpyaHoropto4me " Heroproune
xuagkoctn, Ly 2 DA 1200
[optoune rasbl, LS00 < Dpe 21000, 1.0 1,0 1,05
TpyAOHoroptoyme " Heroproyne
(uHepTHble)  rasbl, Ly =LA 1200;
NErKkoBOCMNIAMEHSIOWMECST U Foptoyme
Xunpgkoctu, Jy=0N 1200;
TpyaHoropto4me " Heroproune
»uagkoctn, Ly = DA 1400
[optoyne rasbl, Dy =N 1200; 1.0 1.05 110
TpyaHoropto4me " Heroprouve
(uHepTHble)  rasbl, Ly =LA 1400;
NErkoBOCNNaMEHSIIOLMECS U Foployme
xupgkocTtun, Lap = DA 1400

1,05 1,10 1,15

[optoune raswbl, Ly = DN 1400




Tabnuua 6

XapakTepucTuKa TpaHCNopTUpyeMon cpeabl KoadbdmumeHT  ycrioBumn

paboTbl Tpybonposoaa ‘.

BpegHble (knaccoB onacHoctn 1 u 2), roptoyme | 0,55
rasbl, B TOM YMCIE CXWKEHHbIE

JlerkoBocnnameHsitomeca u roptodme xugkocty; || 0,70
BpeaHble (Krnacca onacHocTu 3) 1 TpyaHoroproyune u
Heroptouune (MHepTHbIE) rasbl

TpyoHoroptoune U Heroprovmne XXNMoKocTu 0,85

[NpumevaHue - Knacc onacHOCTU BpeAHbIX BELEeCTB creayet onpeaenaTb no
[OCT 12.1.007.

7.7 PacyeTHble CONPOTUBMEHMS CBapPHbIX LUBOB, COEOAMHSIIOLLMX Mexay cobou
TPpyObl N CcoeauHUTENbHbIE AeTanu, BbINOSHEHHbIX MOObIM BWOOM CBapKu WU
npoweawmnx KOHTPOSib  KayecTBa Hepaspywawwymi  MeTodamu,  criegyet
NPUHUMATb pPaBHbIMA  MEHbLUMM  3HaYE€HUAM COOTBETCTBYIOLMX pPaCYeTHbIX
COMNPOTUBIIEHUN COEANHAEMbIX 3N1IEMEHTOB.

[Mpn OTCYTCTBUM 3TOrO KOHTPOSS pacyeTHble COMPOTUBMEHUS CBapHbIX LUBOB,
coeauHsowmx Mexay cobon TpyObl WM coeAuHuUTenbHble AeTanu, crnegyet
NPUHUMATL C MOHWXarLWmmM KoaddpmumeHTom 0,85.

8 OnpeaneneHue TOMNWMH CTEHOK TPYO “
COeAUHUTENbHbLIX AeTarneu

8.1 PacyeTHble TOMWWHBI CTEHOK TPYD M COeanHUTENbHbIX AeTanen ¢ cnegyet
onpenendartb no goopmyre

_ YynPnd,
2R+ vyl

(7)
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rae & =min{ £, K, ).
TonMHA CTEHKM TPYy®G M COedMHUTENbHLIX AeTaneil, onpedeneHHas mno

dopmyne (7), AomkHa npuHUMaTbes He MeHee 1/100 &, , HO He MeHee 3 MM ang
TpyO M coeanHUTENbHbIX AeTanen HoMUHanNbHbIM gnameTpom LA 200 n meHee, u
He MeHee 4 MM - HOMUHarbHbIM ArameTpom cBbiwe LA 200.

8.2 TpybonpoBoabl C TOMWMHON CTEHKWU, ONpPeaesieHHON COrflacHO HacTosALEMY
cBoOy npaBwi, He [OMyCKaeTCca NPUMEHATb A9 TpaHCNopTUpOBaHUSA cpepd,
OKasblBaloLWMX KOPPO3NOHHOE BO3LOENCTBME Ha MeTann M CBapHble COEOMHEHUS
Tpyb, ecnm B NpoeKkTe He NpeayCMOTPEHbl PELLEHUST MO 3awmTe MX OT KOPPO3uu
(aHTMKOPPO3MOHHbIE NOKPLITUA, UHIMBUTOPLI U MP.).

YBenuyeHme TOSMWMHbI CTEHKM TpyOOMpoBOAOB (COeaMHUTENbHbBIX AeTanen) c
Lenbio 3aWmTbl X OT KOPPO3uKn, a Takxke TpybonpoBogoB, HAXOAAWMXCS B 0CODObIX
YCNOBUSIX CTpOUTENbCTBA WM JKCMyataumm (Hanpumep, nNpu  npoknagke
Tpy6onpoBOAOB B CEMCMUYECKUX paioHax UM 0COBEHHOCTAX TEXHOMOMN CBapKM,
npon3BoaCcTBa CTPOUTENBHO-MOHTaXHbIX paboT nnm 3HaAYUTESbHbIX
TemnepaTtypHbiX nepenagax B TpybonpoBoge M Op.), AONYCKaeTcsa TOMbKO Mpu
yCrioBUKW, €CfiM  3TO  yBENMYEHME  MNPEeayCMOTPEHO  COOTBETCTBYHOLLMMM
HOPMATUBHbIMW  JOKYMEHTaMK, YTBEPXKOEHHbIMW WM COrMMacoBaHHbIMX B
YCTaHOBSIEHHOM NOPSsIAKE.

8.3 3HaueHna koadppuumeHTa Hecywen cnocobHocTn Tpyd U coeguHUTENbHbIX
aetanen, KOHCTPYKTUBHbIE pPeLUeHUs KOTOPbIX MpMBEOEHbl B MPUIoXeHun A,
HaaNeXuT NPUHUMATb:

Ana Tpyo, 3arnyLiek n nepexofos M < 1;
A5 TPOMHUKOBBIX COEANHEHNIA N OTBOAOB - MO hopmyrie

n=af+h, (8)

roe £ =d,7 fd,1 - ANA TPOMHUKOBBIX COEAVHEHWI;

£=rld, - pna oTBOOOB.

3HadeHns koaddmumeHToB ¢ U & B popmyne (8) crnegyeT npuHUMmaTh: A4
TPOMHUNKOBbLIX COEANHEHWUI - N0 Tabnuue 7; 4ns oTBOAOB - No Tabnmue 8.
Tabnuua 7



E=d,qld, TponHukoBbIe coeguHeHus [cM. dopmyny (8)]

cBapHble  6e3 || cBapHble, 6ecLuoBHbIE n
yCuUnvMearwowmx || ycuneHHble LLITaMMOCBapHbIe
3IIEMEHTOB Haknagkamm

e b 2 & it b

Or 0,00 po 0,15 BKnN. | 0,00 1,00 |/0,00 | 1,00 ({0,22 1,00

Cs. 0,45 " 0,50 " 1,60 0,76 | 0,00 (1,00 | 0,62 0,94

" 050 " 1,00 " 0,10 1,51 0,46 | 0,77 0,40 1,05

8.4 [lna noa3emHbIX TPyOOMpoBOOOB, MMEKLWMX OTHOLLeHue £fd, < 0,015 nnm
yknagblBaeMblX Ha rnybuHy 6onee 3 M unn meHee 0,8 M, crnedyeTt cobrniogaTb
ycrioBue

F
£, . (9)

g J?EIE + 4.’?’353

HOM —

3HayeHus #; u #; (pacyeTHoe ycunve n n3rmbarowpmm MOMEHT B NPOAOSTbHOM
cevyeHnn Tpybbl eQVHUYHOW ONWHBI) HeoDXo4MMO onpefensaTb C y4eToMm OoTrnopa
FPyHTa OT COBMECTHOrO BO3AENCTBUSA AaBfeHUs rpyHTa, Harpy3ok Hag Tpybon ot
NOABWXKHOIO CcOCTaBa Xene3HO4OPOXHOr0 M aBTOMOOWUSIBHOrO  TpaHCMopTa,
BO3MOXHOIO Bakyyma 1 rmapocTaTUYeCcKoro AaBfieHNs IPYHTOBbLIX BOA,
Tabnvya 8



E=rid, OTBOAbI [cM. dhopmyny (8)]

ot b
O11,0p002,0 -0,3 1,6
Bonee 2,0 0,0 1,0

9 MNMpoBepKa NPOYHOCTN U YCTOUYUBOCTU
TpyobonpoBoaos

9.1 TlloBepoyHbIn pacyeT TpybonpoBoga Ha MNPOYHOCTb M YCTOMYMBOCTb
Npon3BoanUTCA Nocne Bbibopa ero OCHOBHbLIX Ppa3MeEPOB C Y4ETOM BCEX PaCYETHbIX
Harpy3oK 1 BO34eNUCTBUI OS89 BCEX paCYETHbIX CIly4aes.

9.2 OnpegeneHne ycurMM OT pacyeTHbIX Harpy3ok W BO3LENCTBUMN,
BO3HMKAOWLMX B  OTAENbHbIX 3fieMeHTax TpybonpoBoaoB, Heobxogumo
npon3BoauUTb MeTodaMn  CTPOUTENbHOM  MEXaHWKM  pacyeTta CcTaTUdecKu
HeonpeaenMMbiX CTEPXHEBbLIX CUCTEM.

9.3 PacuyeTtHaa cxema TpybonpoBoga AOSPKHA OTpaxaTb AENCTBUTENbHLIE
yCcrnoBusi ero paboThl.

9.4 B kayecTBe pacyeTHOW cxeMbl TpybonpoBoda crefyeTr paccmarpuBaThb
CTaTUYECKN HeonpenenMmble MroCcKUe WM NPOCTPAHCTBEHHbIE, MPOCTble W
pasBeTBIIEHHbIE CTEepXHEeBble CUCTEMbl MEPEeMEHHOM J>KECTKOCTU C  Yy4eToM
B3anmogencTema TpybonpoBoga C OMOPHbIMKM  YCTPOUCTBAMU U OKPYKatOLLEN
cpenon (Npu Npokragke HenocpedcTBEHHO B IPYHT). [pn 3TOM KOI(MUMNEHTDI
NOBbIWEHNSs MMOKOCTU OTBOAOB M TPOWMHUMKOBLIX COEOWHEHUA OnpeaenaTCs
cornacHo 9.5 n 9.6, KoaPUUNEHTBI MHTEHCUGMKALIUN HAMPSXKEHWI - CormnacHo 9.7.



9.5 3HauyeHune KoadhdmLmeHTa NOBbILLEHNS TMOKOCTU MHYThIX M CBAaPHbIX OTBOA,OB

k., HapnexuT onpenensTs no Tabnuue 9.

*
BennunHa £, npuHMMaeTcs Mo rpadmKy Ha puUcyHke 1 B 3aBUCMMOCTW OT

reoMeTpU4ecKkoro napameTpa oTBoAa *j; W NapameTpa BHYTPEHHErO AaBneHus wp .

3HayeHns napamMeTpoB Ay U wy CriedyeT onpeaensTb no opmynam:

At
}“LE:I i narn 2 ’
(‘fe 'ﬁmm:'
2
154Tfﬁnr
EL:'EJ = .
Eff'num I:de _f'nnm)
Tabnvya 9

(10)

(11)

LleHTpanbHbIM yron otBoaa # , rpag

KoadbdmumeHT noBbIlLEHNST TMOKOCTH

otBoAa £y

Oor O no 45 Bknou.

A iw
by, —Ti—+1
L }45

Cs. 45 " 90 "

9.6 KoadbdmuMEHT rMOKOCTU TPONHMKOBLIX COEANHEHMIA HEOBX0AMMO NPUHUMATb

paBHbIM eauHULIE.

9.7 3Ha4deHns KOI(PMLMNEHTOB
NPUHNMATD:

ana npsmon Tpybbl #2, =1;

*

ONA OTBOOOB 1, = i1, .

WHTEHCUMKALMM  HanpsbkeHUun  criegyet

PucyHok 1 - Tpaduk ansa onpepeneHns 3Ha4YeHUN
Ko3chrumeHTa NnoBbIWLEHNA TMOKOCTU FHYThIX U CBapPHbIX

OTBOAOB



S~

1

| ||

004 006 008 OO0 002 0,14 016 018 02 0,3 0.4 0.5 0.6 Ay,

b

1

o +
PucyHok 1 - Fpadmk Ans onpeaeneHns 3HadeHuin koaddmumneHTa « P

*
3HayeHue #:, NpUHUMaeTcs No rpadmKy Ha puUcyHke 2 B 3aBUCUMOCTWU OT

napameTpoB *; U wy , onpeaensemMbix gopmynamu (10) n (11);
A9 TPONHUKOBOIO COEAVNHEHWS:

2 *
MarucTpansHom Yactu #s = 1+ ; (2, = 1) (12)
el
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PucyHok 2 - paduk ansa onpepeneHns 3Ha4eHUN
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PucyHok 2 - 'padmk onsa onpegeneHnst 3Ha4YeHnn KoapdmuneHTa #:;

*

3Ha4yeHus #, MNPUHMMAaKOTCH MO rpadwmKy Ha pUCYHKe 2 B 3aBUCMMOCTU OT
napameTpoB TPOMHMKOBOIO COEANHEHWS1, onpeaensieMblX No popMyriam:

A L)
L 102 =4

, (13)
1t ~ Inoml (3

36495 Pn  dal2) " inomi(2)

Wiy = (14)

B Enomli2)



[Mpumedanue - [py onpegeneHnn 3Ha4yeH napaMmeTpoB MarmcTpasnibHOM YacTu
TPONHMKOBOIO COeQUHEHNA Ay Wwy WUCMNOMb3YyOTCA MNepBble  WHOEKCHI,
OTBETBIEHNSA TPOMHNKOBOIO COEAMHEHNA A5 U two - BTOPbIE UHAEKCHI.

(M3meHeHHas pegakums, M3m. N 1).

9.8 ApmaTypy, pacnosioxXeHHyro Ha TpybonpoBoae (KpaHbl, 3a4BWKKN, 0bpaTHbIe
KnanaHbl M T.4.), cnegyeT paccmaTpuBaTb B PacyeTHOM CXeme Kak TBepaoe
HegedopMupyemoe Tero.

NMpoBepka MPOYHOCTM U YCTOMYMBOCTM NOA3EMHbLIX M Ha3eMHbIX (B
HacbInu) TpydonpoBoaoB

9.9 NoaseMHble 1 HazeMHble (B HackInu) TpyoonpoBOAbl crieqyeT NpPoBeEpPATh Ha
NPOYHOCTb, [AedopMaTUBHOCTL W OOLWYH YCTOMYMBOCTb B NPOAOSIbHOM
HanpaBneHnn 1 NPOTMB BCMSIbITUS.

9.10 TllpoBepky Ha NPOYHOCTb MNOA3EMHbIX W HA3eMHbIX (B HACbIMNW)
Tpy6onpoBoAoB B NPOAOSIbHOM HarnpasreHnn cregyeT NponsBoauTb U3 YCIrioBUA

| O mp v [& Wy Ry, (19)

raoe wy; - KO3MMPUUMEHT, Y4YMTbIBaIOWMIN [BYXOCHOE HarpsXXeHHOe COCTOsIHNE
MeTanna Tpyb, Npy pacTArMBaloLLMX OCEBbIX NPOAOIbHBLIX HAMPSAXKEHNAX (T mp 37 2 0)

NPUHMAEMbIN PaBHLIM eQUHULE, MPU CHXUMAKOLWMX (T my 1 < 0) onpenensiemMbii rno
doopmyne

vy = J1-075| %
: (16)
YrF
O = M_ (17)
2t o

9.11 TpogonbHble OCeBble HaMPSKEHWUSA Tmm 37 ONPEAEnsATCA OT pPacyeTHbIX
Harpy3ok W BO3OEVWCTBUA C Y4eTOM Yynpyronsactudeckon paboTbl MeTansna.
PacueTHas cxema pformkHa oTpaxatb YycroBus paboTbl Tpybonposoga u
B3aUMOAENCTBME €ro C rpyHTOM.

9.12 [na npepoTBpalleHnss HegonyCTUMbIX —MracTudecknx  aedpopmaummn
NoA3eMHbIX M Ha3eMHbIX (B Hacbinu) TpybonpoBOAOB MNPOBEPKY HeobXoanmo
NpOn3BOAUTb MO YCIIOBUIO

|':r§[rp|£w2 R_}In, (18)
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roe wo - KO3(MUMEHT, Y4MTbIBAOLLMI [ABYXOCHOE HaMpspkeHHOe COCTOsHME
H
MeTanna Tpy6; npu pacTAMVBalOWMX MPOAOMNbHBIX HAMPSHKEHUSIX  (Fmp 20)

NPUHUMaEMbIN PaBHbLIM efuHuLE, MPU CXUMAKOLLMX (':fHIrp <0) - onpeaensemMbli no
doopmyne

r y 2
ETH ETH
wo = [1-075 —=—| -05 i
Ye Yo
n H
097, ) 0,97, 7, (19)
H pndBH
D’ —]
kg (20)

9.13 MakcumarnbHble (GMOpOBbIE) CyMMapHbIe MPOAOSbHbIE HAMPSKEHUA & an
onpeaensitoTcsl oT Bcex (C y4eTOM WX COYEeTaHWs) HOPMAaTUBHbLIX Harpys3ok W
BO34ENCTBUN C Y4ETOM NOMNepeYHbIX U NPOAOSbHBIX NepeMeLLeHn Tpybonposoaa.
[Mpn ornpedeneHnn >XeCTKOCTU U HanpshkeHHOro COCTOsHUS OTBoJa criegyet
Y4UTbIBATb YCIOBUSI €r0 COMNPSXEHUs ¢ TpyOOoN 1 BNMAHWE BHYTPEHHETO LaBreHus.

9.14 [lpoBepky o0OwWen ycToM4YMBOCTM TpybornpoBoga B  NPOAONbHOM
HanpaBneHMM B MfIOCKOCTU HauMMEHbLUeW XeCTKOCTU CUCTEMbl cregyet
NPOM3BOANUTL N3 YCIIOBUS

S <y Mg, (21)

9.15 DOkBMBanNeHTHOE NPOAOSIbHOE OCEBOE YCUNME B ceyveHun Tpybonposoaa =
crieqyet onpedenatb OT  paCYEeTHbIX Harpy3ok W BO3LEUCTBMA C  Y4ETOM
NPOAOSIbHBIX M MOMNEpPeYHbIX NepemeLLeHnin Tpybonposoaa.

MpogonbHoe KpuTMdeckoe ycurme Hg,, Npu KOTOPOM HacTynaeT noTeps

NPOAOSIbHOMN YCTONMYMBOCTM TpybonpoBoaa. NKP cregyeT onpenensitb ¢ y4eTom
MNPUHATOrO KOHCTPYKTMBHOIO peLLeHns U HavyarnbHOro NCKpUBEHNSA Tpybonpoeoga B
3aBMCUMOCTM OT NyBMHbI ero 3anoXxeHus, mM3NKo-MexaHNYeCKMUX XapakTepucTuK
rpyHTa, Hanmuua GannacTa, 3aKpennsaLWwmX YCTPOUCTB C Y4ETOM MX NOAATIIMBOCTMI.
Ha obBogHEHHbIX yvacTkax crefyeT yuyuTbiBaTb rmapocTaTUdeckoe BO3LENCTBUE
BOAbI.

[MpoaonbHYHO YCTONYMBOCTL CrieyeT NpoBePATb A8 KPUBOSMHENHbIX yHacTKOB
B NMOCKOCTU u3rmba Tpybonposoga. [lpodornbHytd  YCTOMYMBOCTbL  Ha
NPAMOSIMHENHBLIX MNOA3EMHbIX Y4dacTKax creayeT MNpoBepPsiTb B BepTUKaNbHOW
NSIOCKOCTU C pagnycoM HadvanbHom KpnemnaHbl 5000 m.



9.16  YctonmumsoCcTb  nonoxeHns  (bannacTupoBka)  TpyboMpOBOAOB,
NpoKnagblBaeMblX Ha OOBOAHEHHbIX y4acTKaxX TpaccChbl, cnegyet npoBepsTb AN
OTAESbHbIX (B 3aBMCUMOCTU OT YCIIOBU CTPOUTENBCTBA) Y4aCTKOB MO YCIOBUIO

1
aas EQM , (22)

roe Cher - CYMMapHas pacyeTHast Harpyska Ha TpybonpoBos, AeCTBYoLWAs BBEPX,
BKIOYas ynpyriid oTrnop npv Npoknaake cBoboaHbIM U3rMboM;

(s - CYMMapHasl pacyeTHasi Harpyska, AeicTBytowas BHU3 (BKIoYasi Maccy -
COBCTBEHHbLIN BEC).
KoadbpnumeHT HagexHoCTN yCTOMYMBOCTM MOSoXeHUs Tpybornposoda npoTme

BCMIbITUA, .'EIH_B - MPUHUMAETCA paBHbIM AJ14 YHaCTKOB Mnepexoaa.

yepe3 Oonota, MNONMbI, BOAOEMblI MpPW OTCYTCTBUS TedeHud, - 1,05
00BOAHEHHblIE W 3anvMBaemble Yy4dacTkm B npegenax BB 1%
obecnevyeHHOCTH

pycrioBbIx Yepe3 peku wupuHon 0o 200 m no cpegHemy mexeHHomy - 1,10
YPOBHIO, BKMO4asa npubpexHble ydacTKM B rpaHuuax npous3BoacTBa
NoABOLHO-TEXHUYECKUX paboT

yepes pekn N BopdoxpaHunuwa wwmpuHou cebiwe 200 M, a Takke - 1,15
FOPHbIE PEKU

HedTenpoBo4oB W HedITENPOAYKTONPOBOA4OB, AN KoTopbix - 1,03
BO3MOXHO WX OMOPOXHEHME N 3aMeLLeHNe NPOAYKTa BO34YXOM

9.17 Bec 3acbinku TpybonpoBOoOOB Ha PYCrOBbIX yvacTKax nepexonoB yepes
peKn N BOOOXpaHWIMLWA He yduTbiBaeTcd. [lpyu pacyeTe Ha YCTOMYMBOCTb
NOMNoXeHnss Hedorenposoda W HedTenpoayKTONPOBOAOB, MNPOKNaAblBaeMbIX Ha
06BOAHEHHbIX yHacTKax, yaepXmBatoLlaa CNoCOOHOCTb MPyHTa y4UTbIBaETCS.

9.18 PacyeTHas Hecylwjas CMNoCOOHOCTb aHKEPHOro  YCTPOWCTBA £y
onpegenseTcsa no opmyrne

E

ax — 2P (23)



rge z - Konnm4ectBo aHKepoB B OAHOM aHKEPHOM yCTpOVICTBe;

Matn - KOOAPUUMNEHT YCrOBUN paboTbl aHKEPHOro YCTPONCTBA, NMPUHUMaEMbIN
paBHbIM 1,0

npn z =1ummnpu z 22un dyfdyp 23;anpu z 2212 d fdp 53

&

e = 025/ 14—,
AHE

PM - pacyeTHad Hecyllas CNOCODOHOCTb dHKepa Wun3 YycroBus HecyLue|7|
cnocobHoCTH rPyHTa OCHOBaHWUA, onpegendemasd n3 ycrioBmusd

(24)

d i - MaKCUMarnbHbIA NMHENHBIN pa3mep rabaputa npoekLun oaHOro aHkepa
Ha ropu3oHTasIbHy0 NSIOCKOCTb;

Do - Hecylasi crocobHOCTb aHKkepa, onpefdensieMasl pacyeToMm WnM Mo
pe3yrnbTartam nosieBblx UcnblTaHu cornacHo Cl124.13330;

k. - KO3(PMUMEHT HAOQEXHOCTU aHKepa, MPUHUMAaeMbIN paBHbIM 1,4 (ecrnu
Hecywaa crnocobHOCTb aHKepa onpegeneHa pacdetom) uim 1,25 (ecnu Hecylwas
CNocobHOCTbL aHKepa ornpegeneHa no pesynbtatam MoreBbiX UCMbITaHWUM
CTaTUYECKOWN Harpy3Kom).

NMpoBepka NPO4YHOCTM U YCTOMYMBOCTU Haf3e MHbIX TPYOONpPOBOA OB

9.19 HagsemHble (OTKpbITble) TpybonpoBOAbl criegyeT NpoBepsTb  Ha
MNPOYHOCTb, NPOAOSIBHYK YCTONYMBOCTb M BbIHOCITMBOCTL (KOrnebaHus B BETPOBOM
NOTOKeE).

9.20 [lpoBepky Ha nNPOYHOCTbL HaA3eMHbIX TpybonpoBoOoB crieayeT
NPOM3BOAUTb N3 YCIIOBUS

| om |2 w3k, (25)

roe wsz - KO3(PUUMEHT, Y4YMTbIBAOLWMA [OBYXOCHOE HanpshkeHHOEe COCTOSHWME
MeTanna Tpyd; Mpu pacTArMBaloWMX MNPOAOMbHBLIX HAMPMKEHUAX (T 20)

NPUHUMAEMbIN PaBHbIM eAnHULE, NPpU CXUMAOLWAX (& <0) - onpenensemMbii no
dopmyrie (c ydeToM nNpumedaHum 1, 2)

2
wa = J1-075| 2| -5
R}' R}'
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[Mpwn pacyeTe Ha ycTanocTb (AUHaMU4YeCcKoe BO34eNCcTBNe BETPA) BENNMYMHaA R_P
MOHWXAETCA YMHOXeHMeM Ha KoaddpmumneHT, onpegensembln cornacHo Cll
16.13330.

MNpumevaHns

1 Ecrm pacyeTHoe conpotvererne £, > &, , T0 B cpopmyne (25) BmecTo &,

crnenyeT npuHumaTh &, .

2 [na Hag3eMHbiX 6eCKOMMNEHCATOPHbIX MEPEXOA0B MPU YMCre MPOreToB He
bonee 4eTblpex [p[onyckaeTcsa npu pacdete no dopmyrne (25) BMecTo W 3

npuHUMaTL 4, onpeaensemoe no dgopmyrne (19).

9.21 MakcumarnbHble ¢MOpoBble CyMMapHble MNPOAOSibHbIE HArMpPsPKEHUST OT
pacYETHbIX Harpy3ok M BO3OENCTBUN B 6OanoyHbIX, LWNPEHrenbHbIX, BUCAYNX U
apoyHbIX Hag3eMHblX TpybornpoBogax criegyet onpenensaTb, paccMaTtpuBas
TpybonpoBoOa Kak CTEPXKHEBYIO CUCTEMY.

Mpn Hannuun unsrmbarwpmx MOMEHTOB B BEPTUKANbHOM W TOPU3OHTarNbHOM
NSIOCKOCTAX pacyeT crnegyeTt npoMsBoauTb No X paBHOA4eUCTBYOLWEN. B pacyetax
HeobXo4NMO yUNTbIBaTb FrEOMETPUYECKYIO HENMMHENHOCTL CUCTEMbI.

9.22 Tpn onpegeneHnM nNpPOAOSIbHbIX YCUNMA U M3rMbarwmx MOMEHTOB B
HaZ3eMHbIX TpybornpoBodax crieqyeT y4uTbiBaTb U3MEHEHUSI pac4YeTHOM CXEMbl B
3aBMCUMOCTM OT MeToda MoOHTaxa Tpybonposoga. Uarmbawume MOMEHTbI B
BGeckomMneHcaTopHbIX nepexogax TpybonpoBoAoB Heobxooumo onpeaensTb C
y4yeToM npoaosfibHO-NonepeyHoro u3rmba. PacyeT HagsemHbix TpybonpoBoaoB
AOSPKEH NPOM3BOAUTLCA C Y4ETOM MepemMeLleHnn TpybonpoBoga Ha NpUMbIKarOLLMX
NOA3EMHbIX y4acTKax TpybonpoBOAOB.

9.23 BanoyHble CUCTEMBbI HaO3eMHbIX TpybonpoBoaoB JOIMKHbI
pacCcUUTbIBATbCS C Y4ETOM TPEHUSA Ha onopax, Npy 3TOM NPUHMMAETCHA MEHbLLEee
nnn 6onbLIee N3 BO3MOXHbIX 3HA4YEHUN KO3(hdULIMEHTA TPEHUS B 3aBUCUMOCTU OT
TOro, 4YTO onacHee A5 AAaHHOro pacyeTHOro Cry4vasi.

9.24 TpybonpoBoabl 6anoYHbIX, LWNPEHresbHbIX, apOYHbIX U BUCAYMX CUCTEM C
BOCMNPUHMMaeMbIM TPyOOMpoBOAOM pacrnopoM [OIPkHbl OblTb paccyuMTaHbl Ha
NPOAOSIbHYI0 YCTONYMBOCTL B NSIOCKOCTU HAMMEHbLLIEN XXeCTKOCTU CUCTEMBI.

OueHka ycTomymBoCTM TpybonpoBoda B MPOOONbHOM HanpasfeHUM AOShkHa

BbIMNOSHATLCSA NO yCnoButo (21), rae NpoaosibHOe KpUTUYecKoe ycunme NKP OOJIDKHO
onpenenaTbCa C y4eTOM MPUHATOrO KOHCTPYKTUBHOIO pPeLleHUs U B 3aBUCUMOCTU
OT YCIoBMMA B3aumogeuncTBus TpybonposBoga C oropamu (TpeHue Ha ornopax,
noaaTiMBOCTbL OMop U Ap.).
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9.25 Tllpn cKoOpoCTsX BeTpa, Bbi3blBalOWMX konebaHne TpybonpoBoga C
4YaCTOTOW, paBHOM YacToTe COBCTBEHHbIX kKonebaHun, HeobxoanmMo NPoM3BOAUTb
NOBEPOYHbIN pacyeT TPybonpoBOAOB Ha PE30HaHC.

PacueTHble ycunua n nepemelleHnss TpybonpoBoga npu pesoHaHce criegyet
onpeaensTb Kak reoOMeTpUYeCcKyto CyMMY PE3OHAHCHbIX YCUIMMI U NepeMeLLeHni, a
TaKkXXe yCUIMn 1 nepemMeLLeHnin OT ApYrMx BUOOB Harpy3oK 1 BO34ENCTBUN, BKIOYad
pacyeTHy0 BETPOBYIO HarpysKy, COOTBETCTBYIOLLYID KPUTUHECKOMY CKOPOCTHOMY
Hanopy.

9.26 Pac4yeT ocHoBaHWi, (byHOAaMEHTOB 1 CaMUX ONop criegyeT NpousBOAUTL MO
noTepe Hecywen crnocobHOCTU (MPOYHOCTU WU YCTOMYMBOCTU MOSIOKEHUS) WA
HENpPUrogHOCTM K HOPMarbHOW 3JKCnsyaTauun, CBSA3aHHOM C paspyLlUeHUEM KX
3IEMEHTOB UM HELOMYCTUMO BonblMMK AedopMaLMsaMU OMop, OMOPHbLIX YacTen,
9JIEMEHTOB NPOSETHbIX CTPOEHU Un Tpybonposoaa.

9.27 Onopsbl (BKNOYasi OCHOBaHUA U oyHOAMeEHTbl) M ONOpPHbIE YacTu cneayeT
paccunTbiBaTb Ha MepegaBaemble TpybonpoBoAOM W BCNOMOraTesrbHbIMU
KOHCTPYKLMSIMN BEPTUKalbHbIE U FOPU3OHTarbHble (MPOAOSIbHbIE N MONepeYHble)
ycurma mn usrmbarome MOMEHTbI, ornpefensieMble OT pPacYeTHbIX Harpy3ok U
BO3OENCTBUIN B Hamboriee HEBLINOOHbIX MX COYETAHUSX C YY4ETOM BO3MOXHbIX
CMELLEHMI OMNOpP M OMOPHbIX YacTen B NpoLecce aKcnyaTauun.

[Mpu pacyeTe onop crneayeT y4uTbiBaThb ryOUHY NpOMEpP3aHUs Unn oTTamBaHuUs
rpyHTa, Aedopmaumm rpyHTa (NydeHne U npocagka), a Takke BO3MOXHble
N3MEHEHNss CBOWCTB rpyHTa (B Npefenax BOCNpUSTUS Harpy3oK) B 3aBUCUMOCTU OT
BPEMEHU rofa, TEMNEPATYPHOro pexuma, OcyLleHuUst U O6BOAHEHUS Yy4acTKOB,
npuneratoLLMX K Tpacce, 1 Apyrnx ycrioBun.

9.28 Harpysku Ha onopbl, BO3H/KaoWMe OT BO34EeNCTBUSA BETPA U OT U3MEHEHUN
ONWHBbI TPYyOONPOBOAOB MOA BIMSAHMEM BHYTPEHHErO [OaBMEHUA N U3MEHEHWS
TemnepaTtypbl CTEHOK TPyD, OOMKHbI ONpPeaenaTbCs B 3aBUCMMOCTU OT MPUHSATON
CUCTEeMbI NPOKNAAKM N KOMMeHcau M NpoaosibHbIX AedopmMaLmin TpydoonpoBOAOB C
Y4E€TOM COMPOTUBIIEHN NepeMeLleHnaM TpybonpoBoaa Ha onopax.

Ha ykrnoHax MeCTHOCTM M Ha yvacTkax co criaboHecylwmMn rpyHTamn cnegyet
NPUMEHATb CUCTEMbI MPOKIIAAO0K Hag3eMHbIX TPyObonpoBO4OB C HENo4BWKHLIMU
ornopamu, WUCMNbITbIBAKWMMN  MWUHUMarbHbIE Harpy3ku, Hanpumep, npokKnagky
3MENKOW C HenoaBWXHbIMU OrnopamMu, PachosioKeHHbIMU B BEPLUMHAX 3BEHbLEB MO
OLHY CTOPOHY OT BO34YyLLUHOM OCU Tpacchl.

9.29 Harpysku Ha HenogBwxHble (MepTBble) Onopbl HaA3eMHbIX 6anoyHbIX
cuctem TpybonposogoB crieqyeT  NpUHMMATtb  paBHbIMW - CyMME  YCUIUW,
nepegaroLmMxca Ha oropy OT MPUMbIKAKLWLMX y4acTKoB TpybonpoBoda, ecriv 3Tu
YyCUnnsi HanpasfieHbl B OAHY CTOPOHY, M PasHOCTU YCWUIMKW, €Crin 3TU YCUnus
HarnpaBrieHbl B pasHble CTOPOHbl. B nocrnegHem crnyvyae MeHbluas M3 Harpysok
NpYHUMaeTCcs ¢ KoaddmLmneHTom, pasHbim 0,8.



9.30 [llpogonbHO-NOABWKHBIE K CBODOOAHOMOABWMXHbLIE OMOpbl  HanoYHbIX
Haa3eMHbIX CUCTEM TpPyOOMpoBOAOB CredyeT paccyuUTbiBaTb Ha COBMECTHOE
OENCTBME BEPTUKANbHOM Harpy3kKM W TOPU3OHTalNbHbIX CUM UM pacyeTHbIX
nepemeLleHnin (Npyu HEeNoaABWMXHOM 3akpensieHnn TpybonpoBO4OB K ornope, Koraa
ero nepemelleHMe npoucxoauTt 3a cyeT u3rmba ctonkn). [Npu onpepeneHun
FOPU3OHTAmNbHbIX YCUNMMA Ha MNOABWXHbIE OMOPbl HeobxoaMmMo NpPUHMMATb
MaKCcMmMmarnbHOe 3Ha4YeHue KoaddmumeHTa TPeHus.

B npamonuHenHbix 6anovHbiX cuctemax 06e3 KoMmneHcauuu npoaorbHbIX
aedopmMaunn HeobxoamMMo y4uTbiBaTb BO3MOXHOE OTKIOHEHME TpybonpoBoga OT
npsimon. BosHukatowee B pesynbraTe 3TOro pac4eTHOE rOpU3oHTanbHOE ycunme ot
BO3AENCTBMA TemnepaTypbl W BHYTPEHHEro AaBfeHusd, AeNcTByllee Ha
MPOMEXYTOYHYO OMNopYy NEpNeHANKYNAPHO ocn TpybonpoBoaa, cneayeTt NnpMHMMaTb
paBHbiM 0,01 BEMUYMHBLI MaKCUMarbHOIO 3KBMBASIEHTHOIO NPOAOSILHOMO YCUNMs B
Tpybonposoae.

9.31 lNpn pacyeTe onop apoyHbIX CUCTEM, aHKEPHbLIX OMOp BUCAYUX N OpPYrnx
cucTeM crnegyeT NPOM3BOANUTL pacyeT Ha BO3MOXHOCTb ONPOKUAbIBAHUSA U COBWI.
OcobeHHOCTH pacyeTa TPyOOnpoBOAOB B CEUCMUYE CKMUX YCITOBUAX

9.32 Pacuetr TpybonpoBoAOB Ha MNPOYHOCTb C Y4ETOM CENCMUYECKUX
BO34EMCTBUN JOIMKEH NPOM3BOAUTBLCA:

Haf3eMHbIX TPYOONpPOBOAOB - NP CEMCMUYHOCTU paloHa CBblile 6 6anos;

noa3eMHbIX TPyOOnpoBOAOB - NPY CENCMUYHOCTU panoHa CBbiLe 8 6Gansos.

9.33 TpybonpoBoabl AOSMKHbI PACCYUTLIBATLCA HA OCHOBHblE U 0Ocobble
codeTaHus Harpy3ok cornacHo Cl114.13330.

TpybonpoBoabl N NX 3IEMEHTbI A0IPKHbI PaCCUYUTLIBATLCS:

Ha YCIIOBHblE CTaTU4eCcKme Harpysku, onpegensemMbole ¢ y4eTOM CENCMUYECKOrO
Bo3gencTsuA. [pn aTOM npefernbHble COCTOSHUSA OO0IPKHbI NMPUHUMATLCA Kak aNid
TpybonpoBoAoB, NPOKNaablBaeMbIX BHE CENCMUYECKUX PaNOHOB,

Ha ceMcMUYecKne BO3LeENCTBUS, NOfly4aeMble HA OCHOBaHUM aHanmMa3a 3anucen
CENCMOMETPUYECKUX  CTaHuMn (B  Buae  akcerneporpammMm, Beriocurpamm,
cencmorpamm), paHee UMEBLUMX MECTO 3EMSIETPSICEHMN B paiOHE CTPOUTENbLCTBA
WNN  aHarnorMYHbIX MO CENUCMUYECKMM  YCIOBUSM  MECTHOCTAX. BennuuHbl
MNPYHUMaeMbIX MaKCUMarbHbIX pPacYeTHbIX YCKOPEHUW MO akceneporpamMmmam
A0IPKHbI BbITh HE MeHee yKasdaHHbIX B Tabnmue 10.

Tabnumua 10

Cwuna 3emneTpsiceHusi, 6annol 7 8 9 10

Cencmudeckoe yckopenue, cm/c || 100 200 400 800
2
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9.34 Pac4eT nogsemHbix TpybonpoBoaoB M TpybonpoBOAOB B HACLINU LOSDKEH
Npon3BOAUTLCS Ha BO3OEUCTBUE CENCMUYECKOW BOSHbI, HanpaBfieHHOM BAOOSb
NpoAosibHOM OcKu Tpybonposoaa.

PacueT nogsemMHbix TpybonpoBogoB 1 TPyOONPOBOAOB B HACLINW Ha AeNCTBUE
CEVCMUYECKNX Harpys3ok, HamnpaBfieHHbIX MO HOpManM K nNpoAOSlbHOM OCKU
TpybonpoBoaa He NPO3BOAUTCA.

9.35 PacueTt Hag3eMHbIX TpybonpoBOAOB Ha Oonopax AOSPKEH NPON3BOANTLCS Ha
AENCTBUE CENCMUYECKUX CUM, HanpaBrieHHbIX:

BOOMb OCcK TpybonpoBoaa, Npy 3TOM OnpeaenstoTCa BENMUYUHBI HanpsKeHUn B
TpybonpoBoae, a Takxke NPON3BOANUTCS NPOBEpPKa KOHCTPYKLMIA OMNOp Ha AencTBue
FOPU3OHTarbHbIX CENCMUYECKNX HArpy3oK;

MO HOpManM K npogoribHOM ocu TpybonpoBoda (B BepTUKanbHOW U
FOPU3OHTAINbHOM MJIOCKOCTAX), NPW 3TOM [OOSPKHbI OMNPeaesniATbCA  BeSIMYUHDI
cMeleHun TpybonpoBoga M OOCTATOMHOCTb AfMHbI pUrensi, npu KOTOPOWM He
npousongetr cbpoca TpybornpoBoga C OMNOPbl, AOMNOSMHUTENbHbLIE HAMpPsSKEHUS B
TpybonpoBode, a Takke TMpoBepKa KOHCTPYKUMM OMop Ha [AencTeue
FOPU3OHTarbHbIX U BEPTUKASbHbLIX CEMCMUYECKUX Harpy3oK.

[ononHuTensHO Heobxo4MMO MPOBOAUTL MOBEPOYHBIN pacyeT TpybonpoBoaa
Ha Harpy3ku, BO3HUKaloLMe nNpyv B3aMMHOM CMELLEHUN Onop.

MpunoxeHue A (pekomeHayemoe).
KOHCTpYKTUBHbLIE peleHna coeaANHNTESNbHbIX
aetaneun TpyoonpoBonoB

MpunoxeHune A
(pekomeHayemoe)

3HayeHus KoahpnLMEHTOB HecyLlen cnocobHOCTK, onpeaensieMble CorfiacHo
8.3, crieqyeT yuuThbiBaTb B pacyeTax ONs CReayowmx peleHnn coeauHUTeNbHbIX
aetanen.



A.1 PaBHONpoxogHble 1 nepexoHble TPONHUKOBbIE COeANHEHUS (TPONHUKNY):

BGeclwoBHble, Nofly4aemMble BblAaBMMBaAHUEM WU 3KCTPY3Men OTBETBIIEHUS B
ropsideM COCTOSIHUW, W LUTaMMNocBapHble, Nofy4yaeMble CBapKoOM Mo obpasyroLmm
ABYX HECMMMETPUYHBIX YacTeln, o4Ha U3 KOTOPbIX UMEeET LeSibHOLLTaMnoBaHHOe

oTBeTBneHne (pucyHok A.1, a). Pagwyc 7y, AOKeH OblTb HE MeHee TOSLWMHbI
CTEHKN TPONHUKaA;

cBapHble, nony4yaemble NyTem Bpe3ku ogHon Tpydbl (Mnn TpybHon obevarikn) B
ApYyryto nog npsmMbiM yriiom (pucyHok A.1, 6), 1 TPOMHMKM CBapHbIE, YCUIEHHbIE

Haknagkamu (pucyHok A.1, 8), KoTopble LienecoobpasHo NpuMeHsTb Npu &, 2 300
MMm. [Mpy 3TOM [nA TPOMHWMKOB C OTHOLUEHVMEM [MAaMETPOB OTBETBMIEHUA K

marucTpamm & .1 /&, < 0,2 HaKnaakyn He cTaBaTcs, a npu <2/ &, < 0,5 Haknagka
CTaBUTCA TONMbKo Ha MarucTpanum. LUupuHa Haknagok (pucyHok A.1, 8) AorkHa

OblITb Ha MaruMcTparbHOM YacTu TPOWHUKA &,..; = U.4d,, Ha oTBeTBNeHWM -

Bry = 034,79, TonwmHa HakNagok [Oo/kHa ObliTb paBHA TOMWMHE CTEHKM
MarmcTparbHOW YacTu TPONHUKA.

PucyHok A.1 - TponHUKM



= L |

a) 6eCLIOBHbINM M LITaMnocBapHoOn; 6) ceapHon 6e3 ycunmearomx 351EMEHTOB; 8)
CBapHOW, YCWUSIEHHbIN Hakfagkamu; 7 - mMarucTpanbHad 4YacTb TPOWHUKE; 2 -
OTBETBIEHNE; 3 - HaKnagka

PucyHok A.1 - TporHuKu
A2 KOHUEHTpUYecKne LWTaMrnoBaHHbIE U  LUTaMnocBapHble rnepexonbl,
nonyyaemble NyTeM ropsiden LTamnoBKM (0Cagkun) U3 LUNMHOPUYECKON 3aroTOBKU

WK LUTAaMNOBKN 1 CBapPKM ABYX CUMMETPUYHbIX 3aroTOBOK (pUCYHOK A.2). BenndnHa
yrna o gorpkHa 6biTb He 6onee 15°.

PucyHok A.2 - KoHUueHTpuyecknm nepexon



PucyHok A.2 - KOHUEeHTpu4eckun nepexos

A3 3arnywkn (oHuwa@) annuntudeckue (pucyHok A.3), nonydyaemble ropsyen

LLUITAaMMOBKOW U MMEIOLLME BbICOTY SSINTMNTUYECKOM YacTh & He meHee 0,2 agnameTpa
3arnyLKu.

PucyHok A.3 - 3arnyuwka annuntn4yeckas

LW

ds

PucyHok A.3 - 3arnyuika annuntudeckas

A4 OtBogbl 6ecluoBHbIE, MOfyYaemMble MNyTeM ropsyen MPOTSKKM TPYOHbIX
3arotoBOK, W OTBOAbI LUTAMMNOCBapHble, MoOflydaemMble CBapkon Wu3 ABYX
ropsideLITaMnoBaHHbIX CUMMETPUYHbIX 3aroTOBOK (pUCYHOK A.4).

PucyHok A4 - OTBOA 6€CLUOBHbIM U LUTAMMNOCBapPHOM

PucyHok A.4 - OTBog 6€eCLUOBHbIN 1 LLTaMNOCBapHON
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[1] @enepanbHbie HOPMbI M NpaBuia B 06rnacTy NpoMblLLeHHon 6e30nacHOCTu
"MpaBuna NpoMbiLLeHHON 6e30MNacHOCTU ONAacHbLIX NPOM3BOACTBEHHbLIX 06 BHEKTOB,
Ha _KOTOpbIX ucnonb3yeTca obopyaoBaHve, paboTawouee noa  M30bITOYHLIM
gasreHvem" (yTBepxaeHbl npukazom PefeparnbHor Cnyxdbl MO SKOMOTMYECKOMY,
TEXHOOrM4YEeCKOMY M aTOMHOMY Haa3opy oT 25 mapTta 2014 r. N 116)

(N3meHeHHas pepakuwms, Nam. N 1).
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